Loss of long-term repopulating ability in long-term bone marrow culture.
We have studied the maintenance of stem cells with long-term multilineage repopulating ability from murine bone marrow, cultured on a pre-established bone marrow-derived stromal cell layer, both in a qualitative and quantitative way. Female bone marrow cells were cultured for a period of 1-4 weeks and compared with uncultured cells for their ability to establish and maintain a level of 50% chimerism in a sex-mismatched bone marrow transplantation model. Chimerism was determined in nucleated cells using fluorescence in situ hybridization with a murine Y-chromosome-specific probe. We observed a rapid decline in the ability of cultured marrow cells to repopulate the blood, bone marrow, spleen, and thymus of sublethally irradiated male recipients. After 4 weeks of culture only 5% of the long-term repopulating ability of the inoculated bone marrow cells remained. The remaining long-term repopulating cells, however, had similar qualities to establish and maintain long-term engraftment compared to fresh bone marrow, as judged from their ability to give stable chimerism over a period of 6 months. These observations are relevant for the therapeutic applications of long-term bone marrow cultures in purging protocols prior to autologous bone marrow transplantation of acute and chronic myeloid leukemic patients, and for the use of long-term marrow cultures when introducing foreign genetic material in hematopoietic stem cells.